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(g) Pneumatic tires. 



@ A pneumatic tire (11) comprises a pair of bead 
portions (13), a pair of sidewall portions (14) 
extending outward from the bead portions in 
the radial direction, and a tread portion (15) 
between the sidewall portions. In this tire, the 
sidewall portion ranging from a departing point 
(39) of the tire from a rim (34) to a tread end (40) 
is equally divided into three regions (A,B,C), and 
at least one annular recession (41,42,43) 
extending circumferenbally of the tire is formed 
in an outer surface of each of these regions 
(A,B,C) in the sidewall portion so that a 
maximum depth (d) of each annular recession 
(41 ,42,43) is at least 0.3 times an original rubber 
gauge (D) at a position corresponding to a 
deepest point (47) of the annular recession. 
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This invention relates to a pneumatic tire having 
a rolling resistance reduced by decreasing strain 
energy loss in a sidewall portion of the tire. 

In general, when the pneumatic tire is run, the 
sidewall portion is repeatedly deformed under a load 
at a ground contact side, during which strain energy 
such as bending energy, shearing energy and the like 
are stored in rubber constituting the sidewall portion 
(hereinafter referred to as sidewall rubber) by the 
above deformation. Thereafter, when the sidewall 
rubber is released from the deformation by shifting 
from the ground contact side, the aforementioned 
strain energy is converted into heat energy to bring 
about useless energy consumption. For this end, the 
pneumatic tire usually has a large rolling resistance. 

Heretofore, there have been various pneumatic 
tires having a rolling resistance reduced by decreas- 
ing strain energy loss in the sidewall portion. For 
example, it is known that the sidewall rubber is divided 
into outer rubber layer and inner rubber layer and rub- 
ber having a low modulus is used as the inner rubber 
layer, whereby strain energy loss in the inner rubber 
layer is reduced to reduce strain energy loss of the 
sidewall portion as a whole. 

In such a conventional pneumatic tire, however, 
the sidewall portion is rendered into a two-layer struc- 
ture, so that the tire build-up step becomes compli- 
cated and hence the productivity is lowered and the 
cost of the tire product becomes high. 

It is, therefore, an object of the invention to pro- 
vide pneumatic tires capable of surely reducing strain 
energy toss in sidewall portion though the tire build-up 
is easy and the cost is low. 

According to the invention, there is the provision 
of a pneumatic tire comprising a pair of bead portions, 
a pair of sidewall portion substantially extending out- 
ward from the bead portions in a radial direction, and 
a tread portion of substantially cylindrical form con- 
necting radially outward ends of the sidewall portions 
to each other, said sidewall portion ranging from a 
desertion point of the tire from a rim to a tread end is 
equally divided into three regions, and at least one 
annular recession extending circumferentially of the 
tire is formed on an outer surface of each of these reg- 
ions in the sidewall portion, and a maximum depth of 
each of the annular recessions is 0.3 times or more of 
an original rubber gauge at a position corresponding 
to a deepest point of the annular recession. 

During the running of the pneumatic tire accord- 
ing to the invention, the sidewall portion is repeatedly 
deformed under a load at a ground contact side. In this 
case, the annular recessions extending circumferen- 
tially of the tire are formed on the outer surface of the 
sidewall portion and the maximum depth of each 
annular recession is 0.3 times or more of original rub- 
ber gauge at a position corresponding to the deepest 
point of the annular recession, so that the bending rigi- 
dity in the vicinity of the deepest point of the annular 



recession becomes small and hence the deformation 
produced in the sidewall portion concentrates in the 
vicinity of the deepest point of the annular recession 
to decrease the deformation in rubber portion other 

5 than the vicinity of the deepest point of the annular 
recession. Thus, the sidewall portion locally and 
largely deforms only in the vicinity of the deepest point 
of the annular recession, while rubber portions 
located between the deepest points of the annular 

10 recessions, between the deepest point of the annular 
recession and the tread end, and between the deep- 
est point of the annular recession and the desertion 
point from the rim hardly deform, so that total quantity 
of bending, shearing strain energy and the like stored 

15 in the rubber portions becomes less and hence the 
strain energy loss decreases to reduce the rr.Utng resi- 
stance. Furthermore, according to the invasion, the 
sidewall portion ranging from the desertion point of 
the tire from the rim to the tread end is equally divided 

20 into three regions in the radial direction and at least 
one annular recession is formed on the outer surface 
of each of these regions of the sidewall portion, so that 
the annular recessions are dispersed substantially 
uniformly over a whole of the sidewall portion to 

25 ensure the decrease of the strain energy loss. 
Moreover, such an effect is attained only by forming 
the annular recessions in the sidewall portion, so that 
the tire build-up is easy and the production cost 
becomes cheap. 

30 The invention will be described with reference to 

the accompanying drawing, wherein: 

Fig. 1 is a radial half section of an embodiment of 
the pneumatic tire according to the invention. 

In Fig. 1 , numeral 1 1 is a pneumatic tire according 

35 to the invention. The tire 1 1 comprises a pair of bead 
portions 13 each containing a bead core 12 embed- 
ded therein, a pair of sidewall portions 14 extending 
outward from the bead portions 13 in the radial direc- 
tion of the tire, and a tread portion 15 of substantially 

40 cylindrical form connecting outer ends in radial direc- 
tion of these sidewall portions 14 to each other. 
Further, the tire 11 is reinforced with a carcass 21 
toroidally extending from one of the bead portions 13 
to the other bead portion 1 3. The carcass 21 is com- 

45 prised of at least one carcass ply 22 (one ply in the 
illustrated embodiment). The carcass ply 22 is wound 
around the bead core 1 2 from inside of the tire toward 
outside thereof to form a turnup portion. A belt 25 com- 
prised of at least two belt layers 26 is arranged on a 

50 crown portion of the carcass 21 outside thereof in the 
radial direction of the tire, while a tread rubber layer 
29 provided at its outer surface with grooves 30 such 
as circumferential main grooves, lateral grooves and 
the like is disposed on the outside of the belt 25 in the 

55 radial direction and a sidewall rubber layer 31 is dis- 
posed on the outside of the carcass 21 in the axial 
direction of the tire. Numeral 34 is a rim having a rim 
flange 35 at its both ends in the axial direction and 
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mounting the tire 11. Moreover, the bead portion 13 
of the tire 1 1 is seated on a bead seat 36 of the rim 
34. 

According to the invention, the sidewall portion 14 
ranging from a desertion point 39 of the tire 1 1 from 5 
the rim 34 to a tread end 40 is equally divided into 
three regions in the radial direction, i.e. an inner reg- 
ion A located inward in the radial direction, an outer 
region B located outward in the radial direction and a 
middle region C located between the regions A and B. 10 
At least one annular recession 41, 42, 43 continuously 
extending circumferentiafly of the tire is formed on an 
outer surface of each of these regions A, B, C in the 
sidewall portion 14 (one annular recession in each 
region in the illustrated embodiment). Each of these 15 
annular recession 41, 42, 43 has a deepest point 47 
viewed from a section in the widthwise direction. A 
depth of each of these annular recessions 41, 42, 43 
gradually changes in the radial direction (widthwise 
direction of the annular recession) and also these 20 
annular recessions 41, 42, 43 are arranged at 
approximately equal interval in the radial direction, so 
that the outer surface of the sidewall portion 14 as a 
whole is rugged in a wavy form. A maximum depth d 
of each of the annular recessions 41, 42, 43 is 0.3 25 
times or more of original rubber gauge D at a position 
corresponding to the deepest point 47 of these reces- 
sions. The term "original rubber gauge" used herein 
means a rubber gauge of the sidewall rubber layer 
containing no annular recession which is a shortest do 
distance from the outer surface of the sidewall portion 
up to the outer surface of the carcass ply embedded 
in the tire 11. Thus, when the annular recessions 41, 
42, 43 are formed in the outer surface of the sidewall 
portion 14 in such a manner that the maximum depth 35 
d of the recession is 0.3 times or more of the original 
rubber gauge D, the bending rigidity in the vicinity of 
the deepest points 47 of the annular recessions 41, 
42, 43 becomes smalt and hence the deformation pro- 
duced in the sidewall portion 14 during the running of 40 
the tire 11 under a load concentrates in the vicinity of 
the deepest points 47 of the annular recessions 41, 
42, 43 to decrease the deformation of the sidewall rub- 
ber layer 31 other than the portions corresponding to 
the deepest points 47 of the annular recessions 41 , 45 
42, 43. That is, the sidewall portion 14 is locally and 
largely deformed only in the vicinity of the deepest 
points 47 of the annular recessions 41, 42, 43 and is 
hardly deformed in portions of the sidewall rubber 
layer 31 located between the deepest points 47 of the so 
adjoining annular recessions, between the deepest 
point 47 of the annular recession 42 and the tread end 
40, and between the deepest point 47 of the annular 
recession 41 and the desertion point 39, so that total 
quantity of bending and shearing strain energies and 55 
the like becomes less and consequently the strain 
energy loss is decreased to reduce the rolling resist- 
ance. Furthermore, the annular recessions 41, 42, 43 



are formed on the outer surfaces of the regions A, B, 
C in the sidewall portion 14 as previously mentioned, 
so that the annular recessions 41, 42, 43 are dis- 
persed substantially uniformly over a whole of the 
sidewall portion 14 in the radial direction to ensure the 
decrease of the strain energy loss. 

When the maximum depth d is less than 0.3 times 
of the original rubber gauge D, the deformation hardly 
concentrates in the vicinity of the deepest points 47 of 
the annular recessions 41 , 42, 43 and hence the effect 
of reducing the rolling resistance can not be expected, 
so that the maximum depth d should be 0.3 times or 
more of the original rubber gauge D. Moreover, when 
the maximum depth d exceeds 0.7 times of the origi- 
nal rubber gauge D, the sidewall portion 14 is exces- 
sively bent at the deepest points 47 of the annular 
recessions 41, 42, 43 and hence wrinkles or cracks 
are apt to be caused in the deepest points 47, so that 
the maximum depth d is preferably not more than 0.7 
times of the original rubber gauge D. 

In order to sufficiently develop the aforemen- 
tioned effect, it is preferable to arrange 3 to 6 annular 
recessions per 10 cm of a distance in the radial direc- 
tion of the tire. Furthermore, such an effect is attained 
only by building up the tire through, for example, vul- 
canization, so that the build up of the tire 1 1 becomes 
easy and also the production cost becomes cheap. 

The invention will be described with respect to the 
following test below. 

In this test, there were provided a conventional 
tire having no annular recession in the sidewall por- 
tion, a comparative tire 1 in which each of the regions 
A, B, C in the sidewall portion as shown in Fig. 1 con- 
tains one annular recession so as to have a ratio d/D 
of 0.20, a comparative tire 2 in which each of the reg- 
ions A, B, C in the sidewall portion contains one annu- 
lar recession so as to have a ratio d/D of 0.29, a test 
tire 1 in which each of the regions A, B, C in the 
sidewall portion contains one annular recession so as 
to have a ratio d/D of 0.30, and a test tire 2 in which 
each of the regions A, B, C in the sidewall portion con- 
tains one annular recession so as to have a ratio d/D 
of 0.50. Each of these tires had a size of 1 65 SR1 3. 
Each of these tires was inflated under an internal 
pressure of 1 .9 kgf/cm 2 and run on a drum at a speed 
of 150 km/hr under a load of 425 kgf. Under such a 
condition, the driving of the drum was stopped to 
rotate the drum by inertia force, during which a decel- 
eration degree of the tire was measured to determine 
a rolling resistance of each tire at 50 km/hr. As a 
result, when the rolling resistance was represented by 
an index on the basis that the conventional tire was 
1 00, it was 99 in the comparative tires 1 and 2, 97 in 
the test tire 1 and 94 in the test tire 2, so that the rolling 
resistance was reduced in the tires according to the 
invention. Moreover, the index value of 100 was actu- 
ally the rolling resistance of 3.6 kg. 

As mentioned above, according to the invention, 
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* - the strain energy loss can surely be decreased though 

* ' the tire build up is easy and the production cost is 
^ '~* cheap. 
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Claims 

1. A pneumatic tire (11) comprising a pair of bead 
portions (13), a pair of sidewall portions (14) sub- 
stantially extending outward from the bead por- 
tions in the radial direction, and a tread portion 
(15) of substantially cylindrical form connecting 
radially outward ends of the sidewall portions to 
each other characterized in that said sidewall 
portion ranging from a departing point (39) of the 
tire from a rim (34) to a tread end (40) is substan- 
tially equally divided into three regions (A,B,C), 
and at least one annular recession (41,42,43) 
extending circumferential ly of the tire is formed in 
an outer surface of each of the said regions 
(A.B.C) in the sidewall portion, and the maximum 
depth (d) of each of the annular recessions 
(41 ,42,43) is at least 0.3 times an original rubber 
gauge (D) at a position corresponding to a deep- 
est point (47) of the annular recession. 

2. A pneumatic tire as claimed in claim 1, charac- 
terized in that said maximum depth (d) is not more 
than 0.7 times said original rubber gauge (D). 

30 

3. A pneumatic tire as claimed in claim 1 or 2, 
characterized in that said sidewall portion con- 
tains 3 to 6 annular recessions per 10 cm of dis- 
tance in the radial direction of the tire. 
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